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Abstract  
Introduction Despite many health benefits from dietary fiber, inadequate intake is prevalent among 
elderly population.  This study aims to obtain the pattern of fiber intake in different socio-
demographic backgrounds among elderly in Jakarta area, Indonesia and its’ associated factors.    
Methods: A cross-sectional study was conducted among elderly aged > 60 years in 5 community 
health center across Jakarta province.  A total of 126 elderly were interviewed using two non-
consecutive 24-h dietary recall methods to obtain dietary intake data.  Socio-demographic 
backgrounds on age, sex, education, income, marital status, and energy intake were assessed using 
structured questionnaire.  Mann-Whitney or independent t-test was performed to measure the 
different of fiber intake in each socio-demographic variable. Linear regression test was performed 
to analyze the variables that associated with fiber intake.  
Results: Majority of 98.4% of elderly have total fiber intake <80% of Indonesian Recommended 
Dietary Allowance (RDA) with average intake of 6.6 g/d.  Lower fiber intake was significantly found 
in females, widowed/separated, have lower education and income, and have inadequate energy 
intake.  Factors associated with total fiber intake were income (adjusted β=0.20, p=0.01) and energy 
intake adequacy (adjusted β=0.65 p=0.00). 
Conclusion: Fiber intake among elderly in urban area is inadequate and the pattern was worse in 
the low socio-demographic settings.  By this finding, it is important to give priority to the socially 
disadvantages group when formulating nutrition intervention policy in this population setting.  
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Introduction 
 
Numbers of elderly around the world are rapidly 
growing.  The share on prevalence of this population 
in the low-middle income country like Indonesia 
was among the highest.  Ministry of Health 
Indonesia reported that there were 9.03% elderly 
live in Indonesia in 2017 and projected to reach 
about 12.9% in 2030.1 As the capital city of 
Indonesia, Jakarta province has the second highest 
life expectancy among other province which was 
73.56 years in 2015.2 In the other hand, social 
inequity gap in this area was high.  Indonesian 
National Statistic Agencies reported that income per 
capita inequity in Jakarta was higher than the 
national number since 2014 indicated by Gini 
coefficient that accounted as much as 0.39 in 2018.3  
Due to many factors affecting health status of elderly 
that contributed not only physiological factors, but 
also social determinants, social inequity in urban 
area could affect health status of elderly living in this 
area.4 
 Dietary factors play significant roles in the 
prevention and management of diseases among 
elderly population.  Due to gradual changes in 
metabolic and physiological function in older age, 
higher risk to chronic diseases among elderly occurs.  
Common conditions such as hearing loss, 
osteoarthritis, lung disease, type-2 diabetes, and 
neuro function decline were prevalent.5  In the other 
hand, dietary fiber intake has been studied to be part 
of important components in balance and healthy diet 
practices that support the prevention of chronic 
diseases among elderly population.  Consumption of 
dietary fiber proven to be associated with the lower 
risk to cardiovascular risk factors such as type-2 
diabetes and chronic kidney disease.6  In addition, 
lower risk to depression, constipation, and obesity 
were also observed to be associated with high intake 
in dietary fiber in daily basis.7,8 
The role of dietary fiber in body function was 
crucial due to its physicochemical components that 
take part in the digestion processing time and 
viscosity. The function includes as an effective stool 
bulkers, modulator of blood glucose level, and 
lowering blood cholesterol levels.9 Sources of 
dietary fiber are commonly found in cereals, 
vegetables, fruits, and nuts with various range of  
fiber content.  Food sources such as corn, wheat 
(whole grain), and soy were reported to have high 
fiber content with more than 10 g fiber in 100 g of 
edible portion. While among fruits and vegetables 
group that has high fiber content in 100 g edible 
portion were bitter gourd (16.6 g), beetroot (7.8), 
eggplant (6.6), kiwi (3.39), pear (3.0), and 
strawberry (2.2).10 
In contrast with the important role of dietary fiber 
in many metabolic processes, inadequate intake of 
this nutrient component was found to be prevalent 
especially among elderly population.  Indonesian 
Dietary Guideline (IDG) gives a recommendation of 
fiber intake about 25 g/day for men and 22 g/day for 
women aged 65 – 80 years old.11  However, previous 
studies among outpatient elderly in multicenter 
study and urban elderly in Yogyakarta province 
showed the average intake of fiber intake was 9 g/ 
day.12,13  This number was contributed only around 
37% of the Indonesian Recommended Dietary 
Allowance (RDA).  Factors such as education and 
income have been reported to be correlated with the 
intake of fiber among elderly.14–16  However the data 
on pattern of this food group intake in different 
socio-demographic settings among elderly in low 
middle income settings such as Indonesia is still 
lacking. Information on the fiber intake based on 
socio-demographic and economic backgrounds are 
needed to support development that targeted elderly 
population with specific and appropriate strategies 
needed. Therefore, this study was conducted to 
obtain the profile of fiber intake among urban 
elderly in different socio-demographic factors in 




Subject and study design 
 
The study was designed as a cross-sectional study 
and participants were recruited from the sub-district 
community health center.  The selection of subjects 
using community health center was on the basis of 
that the community health center as the first front 
line of National Health Insurance (NHI/JKN) 
program.  Thus, elderly that become the member of 
the program should have register and have regular 
check up in this facility.17  We selected five sub-
district level of health center (Tanjung Priok, 
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Palmerah, Johar Baru, Matraman, Jagakarsa) from 
five urban municipalities based on cluster sampling 
method.   
Participants’ recruitment and screening were 
conducted from July – August 2020 that based on 
the following criteria: aged > 60 years, residents of 
DKI Jakarta, and able to follow study protocols. 
Screening were conducted among 450 elderly from 
five community health center and 138 subjects were 
selected, however 12 of them were excluded due to 
unavalability for the second food recall.  Final 
subjects participated in the study was 126.  
Minimum total sample size needed was 65 based on 
calculation to compare differences in fiber intake 
between two group in several socio-demographic 
backgrounds using mean and standard deviation 
(alpha = 0.05, 0.8 power, with reference to previous 
study by da Silva18). Correlation estimation formula 
was performed to analyze association of 
independent variables with the fiber intake (alpha of 
0.05, 0.8 power, and correlation estimation was 0.3 
based on Monsivais and Drewnoski19) and minimum 
sample  needed was 85.  Therefore, total of 126 
subjects participated in the study have fulfilled the 
required minimum sample size.  All subjects have 
signed a written informed-consent before the start of 
the study.  Ethical permission of the study obtained 
from by Research Ethics Committee, Faculty of 
Medicine, Universitas Indonesia and Dr. Cipto 
Mangunkusumo General Hospital. Additional study 
permission also obtained from Department of Health 





Field enumerators were recruited to conduct data 
collection in the field.  Selection criteria of the 
enumerators were based on academic backgrounds 
and experiences in the field data collection.  
Training of enumerators was also conducted to 
standardize the interview protocols and 
measurement procedures. Before data collection, 
pre-testing was conducted to give better 
understanding in each items questionnaire and 
avoiding leading questions. Revision to interview 
flow and adjustment with field conditions were 




Main variable of fiber intake of the respondent were 
assessed based on 2 days repeated 24-hour food 
recall measured on non-consecutive days include 
weekday and weekend.  The first dietary recall was 
conducted in face to face interview in the health 
center and food photograph book were used to help 
subjects remembering and estimating the portion 
consumed.  Second dietary recall was performed by 
phone in non-consecutive day. Analysis on total 
number of dietary intakes consumed was conducted 
using Nutrisurvey version 2007 and Excel Office 
2010. Database of the fiber content were derived 
from US Department of Agriculture (USDA), Food 
and Agriculture Organization (FAO), and 
Indonesian food database from SEAMEO-RECFON 
food database. Using similar databases, vegetable 
fiber and fruit fiber intake were calculated manually 
using Excel Office 2010. Vegetable and fruit group 
classification were obtained based on USDA food 
group components.9 Current study also measure 
total energy intake of the subjects and presented 
based on percentage of adherence to the Indonesian 
RDA. 
 
Socio-demographic characteristics assessment       
 
Socio-demographic characteristics measured were 
age, sex, marital status, education, and income that 
were interviewed based on structured questionnaire.  
Age variable were categorized as early elderly (60 – 
75 years) or older elderly (> 75 years).  Sex 
measured based on identification card (ID) classified 
as male or female. Marital status was classified as 
married/ lives with partner or widowed/ separated.  
Education were measured based on the last diploma 
obtained by subjects and classified using indicators 
of nine years compulsory education by Indonesian 
government. Income was categorized based on 
provincial minimum wage in Jakarta in 2020 (4.2 
million Rupiah, currency level at USD 1 = IDR 
14,732).20   
 
Statistical analysis  
     
Data analysis performed using SPSS Statistic ver. 
20.0 (IBM Corporation, Armonk, NY, USA).  Data 
on fiber intake in different socio-demographic group 
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presented presented as mean (standard deviation) for 
normally ditributed data, while those without normal 
distributions were presented as median (25th 
percentile – 75th percentile).  We analyzed the 
difference amount of total fiber, vegetable fiber, and 
fruit fiber intake in different socio-demographic 
settings using Mann-Whitney or independent t-test 
with CI 95% and significant level p<0.05.  
Correlation between continues variable were 
analyzed using Spearman’s correlation.  Association 
of independent variables with total fiber, vegetable 
fiber, and fruit fiber intake analyzed using linear 





Dietary fiber intake in different socio-demographic 
settings 
 
Total fiber intake among study subjects were 6.6 
g/day (4.5 – 10.1).  The average score was not 
accomplishing the RDA for elderly population 
group.  Number of subjects that have at least 80% 
adherence with the RDA were only 1.6% (2 
subjects), while intake of total fiber 98.4% (124) 
subjects were below 80% RDA. Intake of vegetable 
and fruit fiber among subjects was 2.5 g/day and 1.1 
g/day respectively. Based on the socio-demographic 
backgrounds, lower total fiber intake was found 
among female, widowed/divorced subjects, lower 
education and income group, and have <80% RDA 
of energy intake (p<0.05 or p<0.01).  The pattern on 
vegetable fiber showed similar result with the total 
fiber intake.  While for fruit fiber, significant higher 
intake was found among high educated and income 
level group only (p<0.01). Distribution of dietary 
fiber intake based on socio-demographic 
background of the subjects was presented in Table 
1.      
 
Factors associated with dietary fiber 
 
Using Spearman’s correlation test, we found that 
income and energy intake variables were correlated 
with total fiber intake among subjects.  The 
coefficient correlation for income was 0.34 (p=0.00) 
and energy intake was 0.65 (p=0.00).  After 
adjustment with sex, marital status, and education in 
linier regression analyses, the association were 
remained with adjusted β for income was 0.20 (95% 
CI 0.00 – 0.00, p=0.01 and adjusted β for energy 
intake was 0.65 (95% CI 0.00 – 0.00, p=0.00).  For 
vegetable fiber intake, income and energy intake 
were variables that showed significant correlation 
and the correlation coefficient was 0.22 (p=0.01) 
and 0.43 (p=0.00) respectively. However, in the 
linear regression analyses, association of income 
variable was change (adjusted with age, sex, marital 
status, and education), thus energy intake was the 
only variable remained associated with vegetable 
fiber intake (adjusted β 0.47, 95% CI 0.00 – 0.00, 
p=0.00).  Variable of fruit fiber showed significant 
correlation with income (r=0.3, p=0.00) and energy 
intake (r=0.29, p=0.00) in the bivariate analyses.  
Variable of income was the only factor remained 
associated with fruit fiber intake in the linier 
regression analyses (adjusted β 0.41, 95% CI 0.00 – 
0.00, p=0.00) after adjustment with marital status 
and education.  Analyses of associated factors with 
total fiber, vegetable fiber, and fruit fiber intake 




Dietary fiber intake among subjects in current study 
was lower compare to study by Setiati et al among 
outpatient elderly in 15 referral hospital across 
Indonesia with average fiber intake was about 9 
grams.12  The result were also lower compare to 
study among rural elderly in Yogyakarta and 
community elderly in Hong Kong that showed 
dietary fiber intake was around 8 grams/ day.13,21  
Average intake of total fiber among subjects were 
only accomplishing 34% than recommended intake 
in male subjects and 26.3% among female subjects.  
Inadequate intake of fiber among elderly were faced 
both in developing and developed country.  Country 
such as Canada and US reported that average intake 
of fiber among elderly was 14–15 g/ day and thus 
still not met it’s country dietary recommendation.11  
It is suggested that high intake of low fiber content 
grains such as rice and cooking method like frying 
would related to the lower intake of total fiber.10,18  
Majority of total fiber intake were contributed from 
grains, especially whole grains (50%), while 
vegetables were contributed around 30–40%, then 
followed by fruit (16%), and 3% were from other 
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minor sources such as nuts and seeds.10  However, 
as most of Indonesian people were using rice as 
main staple grains, thus contribution to total fiber 
intake resulted as poor due to low fiber content in 
this food source.          
 Regarding gender differences in total and 
vegetable fiber intake, this study findings were 
contrary compare to study among elderly in 
Lebanon that reported that women showed 
significant better dietary fiber intake than men (9.6 
vs 11.6 g/1000 kcal).22  However, study among high 
income settings among elderly in UK Biobank data 
reported similar findings with current study where 
dietary fiber intake were found to be higher in male 
subjects.  It was reported that women consume more 
fat, saturated fat, and carbohydrate as the 
contribution to total energy, thus it could dominating 
the contribution of fiber sources food consumption 
in the diet.23 Another similar result were reported 
among adults in Philippines where deficiency in 
dietary fiber and important nutrients (vitamin C, 
vitamin A, calcium, iron) was higher among 
females.  Food pattern such as low consumption in 
nutrient-dense food like fruit and vegetables were 
being highlighted need to be improved especially 
among elderly, females, and those in low SES.24  In 
addition, women were reported have lower diet 
quality score that mainly contributed from lower 
variety score and adequacy to dietary fiber, iron, and 
calcium intake.25  Similar gender difference was 
found in vegetable fiber intake among subjects.  The 
possible explanation was contributed from higher 
adherence in fruit and vegetable intake 
recommendation in males than females especially 
among adults population that were maintained into 
dietary habit in older life.26 
 A social and psychological factor contributes to 
many health outcomes among elderly population.  
Dietary pattern was reported to be influenced by 
factor such as support from family member and 
feeling of being wanted in the community and the 
family.27 In current study, elderly that live with 
partner or married had better total and vegetable 
fiber intake than those live 
single/divorced/widowed. This result was 
compatible with study among Hong Kong Chinese 
elderly. It was suggested that having partner or 
family member at home contributes to better control 
of nutrition intake such as fiber, calcium, and 
vitamin D in relation with controlling possible 
existing diseases condition.21   
 Studies reported that socioeconomic factors such 
as education and income positively associated with 
fiber intake both in adult and elderly 
population.18,21,28  According to socioeconomic 
backgrounds, better income and educated subjects 
showed higher mean of dietary fiber consumption.  
The condition was similarly reported among 
Malaysian urban elderly where nutrition knowledge 
and purchasing choices in low SES settings could 
attenuated the dietary pattern intake and resulted in 
decrease consumption of high fiber food 
consumption such as fresh fruit and vegetables.29  
Current study findings were in accordance with 
previous study where higher education and income 
were the factors that showed significant difference 
in total, vegetable, and fruit fiber intake.  Better 
education were associated with access to 
information level and better lifestyle choice that 
resulted in higher total energy and fiber intake 
among individuals.12,28 In addition, this study 
reported that income was variable that associated 
with total and fruit fiber intake among subjects in the 
linier regression analyses.  There were similar 
concern reported among adults in Boston, USA 
study where subjects with higher income reported 
have higher purchasing power in fiber food sources 
from fresh products.30  This findings emphasize that 
better access in higher income settings could 
contributed in better fiber intake among individual.   
In addition, better adherence to energy intake 
among subjects reported to be associated with higher 
total and vegetable fiber intake in current study.  It 
was contributed from better adherence to energy 
intake could indicates good compliance with dietary 
recommendation of the subjects, thus better diet 
quality that high in fiber consumption could 
positively affected.26 Higher risk to inadequate 
energy intake were commonly found among 
elderly.12,21  The factors were associated with 
decrease in several body function such as loss in 
appetite, difficulties in swallowing, and reduction in 
nutrient absorption in the body.27  These condition 
might lead to decrease in food intake and weight 
reduction that usually undetected and could cause 
serious health problems such as decrease in lean 
body mass (sarcopenia) or malnutrition.31 
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The study reported the most recent evidence of 
dietary fiber pattern in different socio-demographic 
backgrounds among elderly live in urban area.  By 
these study findings, appropriate public health 
intervention in nutrition aspect could be developed 
in relation to rapid changing in social structure that 
happen in the urban area.  The study performed by 
validated measurement tools and standardized data 
collection procedures to ensure data quality 
administration.   
However, there were limitations needed to be 
considered in current study. First, the using of 24-h 
recall to measure diet quality might not be 
representative of dietary intake at the individual 
level.  Despite this limitation, the using of the 24-
hour dietary recall has been studied to have good 
reliance to provide accurate estimates of energy and 
nutrient intake in the population level.32  In addition, 
data collection were administered during COVID-19 
pandemic, thus behavioral and dietary changes 
might occurred. Study conducted in Mainland China 
sample during lockdown period reported that there 
were reduction of consumption of fresh food such as 
fruit and vegetables and physical activity level.33  
Thus, it may affect to lower the dietary fiber intake 
compare to general situation before the pandemic.  
Considering this effect during pandemic situation, 
comparison of fiber intake with previous studies 
among Indonesian elderly have showed that 
prevalence was commonly low. Therefore, the need 
of improvement in such an emergency situation 




Low dietary fiber intake was prevalent among 
subjects in urban area of Jakarta with average intake 
was 6.6 g/d.  The pattern showed that lower intake 
found in female, widowed/separated, low education 
and income, and have inadequate energy intake.  
Income and energy adequacy were factors that 
associated with fiber intake among study subjects.  
By these findings, the study highlighted the need for 
dietary fiber intake improvement among urban 
elderly in Jakarta and priority should be considered 
for those among socially disadvantages group.  
Further investigation in a larger population need to 




Table 1. Pattern of fiber intake in different socio-demographic backgrounds of the subjectsa 
 




p-value Fruit fiber (g/day) p-value 
Fiber intake 6.6 (4.5 – 10.1)  2.5 + 1.6  1.1 (0.0 – 2.8)  
> 80% RDA (n,%) 2 (1.6)      
< 80% RDA (n,%) 124 (98.4%)      
Age       
Early elderly 6.6 (4.5 – 10.0) 0.74§ 2.2 (1.4 – 3.3) 0.17§ 1.1 (0.0 – 2.7) 0.91§ 
Older elderly 6.4 (2.4 – 11.7)  3.1 + 1.9  0.7 (0.0 – 3.4)  
Gender       
Male 8.5 + 3.5 0.00**§ 2.9 + 1.6 0.01*† 1.1 (0.0- 3.3) 0.27§ 
Female 5.8 (3.8 – 8.1)  2.2 + 1.5  0.9 (0.0 – 2.3)  
Marital status       
Married/live with 
partner 8.2 + 3.9 0.00**
§ 2.5 (1.6 – 3.6) 0.01*§ 1.1 (0.0 – 3.2) 0.16§ 
Widowed/divorced 
 5.8 (3.8 – 7.4)  2.0 + 1.2  0.7 (0.0 – 2.4)  
Education       
< 9 years 6.4 + 3.3 0.00**§ 2.2 + 1.3 0.03*† 0.7 (0.0 – 2.0) 0.00**§ 
> 9 years 7.5 (5.5 – 12.1)  2.8 + 1.8  1.5 (0.0 – 4.4)  
Incomeb       
Minimum wage or 
higher 11.5 + 4.4 0.00**
§ 3.7 + 2.1 0.00**† 4.4 + 3.5 0.00**§ 
Below minimum 
wage 6.3 (4.2 – 9.3)  2.3 + 1.4  0.9 (0.0 – 2.4)  
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p-value Fruit fiber (g/day) p-value 
Energy intakec       
> 80% RDA 10.6 (8.1 – 12.3) 0.00**§ 3.9 + 2.3 0.00**† 1.1 (0.7 – 3.5) 0.28§ 
< 80% RDA 6.0 (4.0 – 8.6)  2.2 + 1.2  1.1 (0.0 – 2.6)  
aData presented as mean + standar deviation; median (25th percentile – 75th percentile); or n(%). bProvincial minimum wage of Jakarta in 
2020 is IDR 4,267,000 (USD 300; currency level at USD 1 = IDR 14,732). cBased on Indonesian Dietary Guideline (IDG) for age 65 – 80 
years. †Independent t-test. §Mann-Whitney test. *significant level at p<0.05. **significant level at p<0.01. 
 
Table 2. Associated factors of fiber intake among study subjectsd 




95% CI p-value 
Total fiber      
Sex   0.09 -0.52 – 2.02 0.24 
Marital status   -0.09 -1.99 – 0.47 0.22 
Education   0.06 -0.65 – 1.66 0.39 
Incomec 0.34 0.00** 0.20 0.00 – 0.00 0.01* 
Energy intaked 0.65 0.00** 0.56 0.00 – 0.00 0.00** 
Vegetable fiber     
Ageb 0.10 0.25 0.11 -0.01 – 0.08 0.13 
Sex   0.09 -0.32 – 0.93 0.34 
Marital status   -0.14 -1.04 – 0.17 0.16 
Education   0.02 -0.47 – 0.65 0.75 
Incomec 0.22 0.01* 0.07 0.00 – 0.00 0.41 
Energy intaked 0.43 0.00** 0.47 0.00 – 0.00 0.00** 
Fruit fiber      
Marital status   0.03 -0.5 – 0.88 0.66 
Education   0.10 -0.03 – 1.17 0.25 
Incomec 0.30 0.00** 0.41 0.00 – 0.00 0.00** 
Energy intaked 0.29 0.00** 0.09 0.00 – 0.00 0.25 
aLinear regression analyses were performed with 95% CI. bPresented as continues variable age in years.  cPresented as continues variable in 
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